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movement, and the animal movement back again into
heat.
In the human respiration experiments the consumption
of oxygen, which must lead to proportional production of
heat according to the law of combustion, increases with the
degree of activity. During exercise it is three times the
figure during rest. Yet the temperature of the human
body remains constant. What has happened to the tripled
production of heat? It has been transformed into the
mechanical work performed during exercise.
Mayer writes: "on the (physiological) combustion theory
there is, then, no alternative, short of sacrificing the theory
itself, but to admit that the total amount of heat evolved by
the organism, partly directly, and partly indirectly by
mechanical action, corresponds quantitatively or is equal
to the amount of combustion."
He arrived at the idea of the equivalence of heat and
work from a consideration of the human body as a heat
engine. The human heat engine is particularly suitable for
philosophical consideration because it has the peculiar
property of running at a constant temperature. The
change in temperature of the steam in steam-engines was
philosophically confusing.
After perceiving that heat and mechanical work must be
equivalent, Mayer began to search for examples in all
regions of natural phenomena. He noticed that the amount
of heat produced by compression of air might be equivalent
to the amount of work cone in the compression. On the
assumption that the whole of the work done in compression
appears as heat in the air, and that no heat is absorbed in
overcoming repulsive forces between the molecules, it is
possible to calculate the mechanical equivalent of heat from
the ratio of the specific heats of air at constant pressure and
constant volume. Mayer made the calculation. In order
to establish his priority in the discovery of the conservation
of energy and the mechanical equivalent of heat he wrote
a short paper and submitted it to Liebig for his Annakn
der Chemie nnd Pharmade. It was published in 1842.
Mayer did not mention the physiological origin of his ideas